Decisions about back pain treatment are often made in the presence of both physician and patient uncertainty. Therefore, we developed a computerized, interactive video program to help patients make informed decisions about undergoing low back surgery. 
Introduction
Surgery for low back problems is usually elective and there are many non-surgical therapeutic options. Furthermore, it has been demonstrated that recovery from pain and mild neurologic deficits often occurs gradually without surgical intervention, so that long-term outcomes can be similar for operative and non-operative low back pain treatments (Weber, 1983) . Uncontrolled studies have also shown excellent outcomes of vigorous rehabilitation for patients with hemiated discs, even after surgery has been advised (Swezey et al., 1986; Saal and Saal, 1989) . Thus, choices necessarily depend heavily on an individual patient's subjective evaluation of pain severity, the probable speed of resolution, surgical risks, and the need for several weeks of recovery and rehabilitation following surgery (Deyo et al., 1992) . Accordingly, we have developed a patient education program that uses interactive media (both computer and videodisc) to help patients make more informed decisions about undergoing back surgery. Entitled the 'Shared Decision-Making Program: Treatment Choices for Low Back Pain', the program is intended primarily for patients with hemiated discs or spinal stenosis, and presents information tailored to the individual's circumstances and information needs. This paper reviews the conceptual framework for the program, as well as its development and content We also describe a community-based study that obtained process evaluation data relevant to the program.
Method

Conceptual framework
The shared decision-making model provided the conceptual framework for the program. This model strives to overcome the problems associated with both physician and patient uncertainty. Clinicians are often unsure about the benefits of surgery or alternative treatments (Spitzer et al, 1987) . This is compounded by the difficulties patients face in obtaining relevant technical information (e.g. treatment options and related outcome probabilities) and in conveying their own subjective values (e.g. attitudes towards risk and valuation of alternative health states). That is, patient choices presumably depend not only on the probabilities of various outcomes from surgical or non-surgical care, but also how the patient feels about the possible outcomes.
According to the literature, the amount of information patients desire regarding their conditions and their subsequent options for treatment is often underestimated by physicians (Faden et al., 1981; Greenfield et al, 1985; Mulley, 1989) . Also, the more involvement patients have in decisions regarding their treatment, the better their health and well-being, and the more empowered they feel (Ciampi et al., 1982; Greenfield et al, 1985 Greenfield et al, , 1988 Kaplan etal, 1989) . Since psychological issues are often an important component of back problems, it seems likely that the more empowered patients are, the better their outcomes will be (Cleary and Jette, 1984; Herron and Turner, 1985; Council et al., 1988) .
Program development
The Low Back Pain Shared Decision-Making Program was developed collaboratively by researchers in Seattle, Boston and Dartmouth, and has been licensed to the Foundation for Informed Medical Decision Making. Development began with focus groups of both patients and physicians to define important health concerns and issues. Insights from the focus groups, along with outcome data from literature syntheses and claims databases (e.g. Medicare files), were then used to prepare a script for presenting the content of the program. The resulting 'alpha version' of the videodisc was demonstrated to physicians as well as patients. Based on their written evaluations about different aspects of the videodisc, several minor revisions were made and incorporated into a 'beta version'.
Program content and components
Prior to viewing the videodisc, the patient enters responses to a series of computer-generated prompts (regarding age and presumptive diagnosis) on a television screen. The program incorporates a 'touch screen' so that patients with no computer experience can easily respond. These initial questions determine the content of the video program that the patient sees over the next 30 min. The patient then views a narrative presentation, patient interviews exemplifying both good and bad outcomes, animated graphics illustrating spinal anatomy, and tabular presentations of the risks and benefits of both surgical and non-surgical treatment After viewing the basic information, the patient can choose to stop, repeat sections or explore elements of the decision in greater depth by selecting from a menu of seven optional segments (e.g. spinal manipulation, diagnostic tests and job disability). At the end of the session, the patient is provided with a printed copy of the tabular outcome probabilities that were presented, either for review or sharing with family members. Additionally, several ancillary documents have been prepared. These include brochures for both patients and physicians, as well as a technical manual for those operating the program.
Study setting
Our process evaluation was carried out as part of a wider community information dissemination trial, aimed at enhancing the quality of low back pain management (Goldberg et al., 1994) . Interactive videodiscs were initially placed in five medical facilities in two western Washington State counties. Four of the programs were placed in hospital settings: in two physical therapy centers, an ambulatory care clinic and a medical library. The fifth videodisc was housed in a neurosurgical office. The program was publicized through presentations and mailings to orthopedists and neurosurgeons practicing in the two counties, as well as posters and patient flyers.
Patient evaluations
Patients completed a rating form after viewing the videodisc. In addition, patients were asked to indicate their preference for surgical or non-surgical treatment before and after watching the interactive video program. Chi-square analysis and Fisher's exact test were used to compare responses from different communities, age groups, genders and diagnoses (Rosner, 1986) .
Results
Study subjects
Results are presented for patients who viewed the videodisc during a 1 year period, ending in December 1994. The study group included 239 patients. Five physicians in county A and nine physicians in county B referred patients to the program. Table I contains data describing the study subjects. Figure 1 displays the results from the evaluation questions for the study group as a whole. Most patients rated the program's understandability positively. Although a few patients desired more information and a few desired less, most felt that the amount of information in the program was appropriate. Despite its length of 30-60 min (depending on optional segments), viewers generally reported that the program held their interest well. Slightly more than half of the viewers found the program to be balanced. Those who felt it was biased in one direction or the other were evenly split between those who felt it favored surgery and those who felt it favored non-surgical treatment Overall, viewers reported feeling very positive about other patients seeing this program prior to making a decision about back pain treatment. Finally, patients responded positively when asked about the amount of information they had with respect to their condition and its treatment after seeing the program. Table II presents the data by county, age group, gender and diagnosis. The majority of patient ratings were consistent across groups. However, there were significant differences for the following comparisons: understandability and interest ratings by county, amount of information by gender, and balance by diagnosis.
Evaluation questions
Learn more segments
Eighty percent of the patients viewed at least one of the elective segments and 56% watched three or more. Six of the seven additional segments were viewed by more than 40% of the subjects.
Decision-making capability
Results from the pre-and post-viewing treatment preference questions are summarized in Table HI . The proportions of patients who preferred either surgery or non-surgical treatment increased after viewing the program by 12 and 1%, respectively, while the proportion of patients who had no preference or were undecided decreased by 12%. The greatest decision changes were from no preference to surgery and from no preference to nonsurgical treatment Patterns of changes in preference before and after viewing the program did not differ based on diagnosis or demographic characteristics.
Discussion
Another 'shared decision making program', addressing prostate disease, has recently been shown to reduce prostate surgery rates (Wagner et al., 1995) . Our process evaluation results indicate that the 'Shared Decision-Making Program: Treat- (75) 140 (74) 28 (78) 99 (81) Other patients (positive) 69 (87) 133 (90) 167 (89) 29 (88) 108 (89) 93 (90) 134 (91) 52 (88) Condition/treatment (very good -excellent) 43 (55) 95 (64) 111 (59) 22 (67) 69 (57) 68 (65) 92 ( •Missing data due to addition of these questions after a proportion of patients had viewed the program. ment Choices for Low Back Pain' was very well received by patients. It is particularly encouraging that over three-quarters of the viewers chose to watch additional optional segments. Also, it appears that the videodisc program helped some patients reach a decision about their treatment options.
In previous studies, video presentations have been shown to increase health-related knowledge among diverse patient groups (Gagliano, 1988; Solomon and DeJong, 1989) . In addition, this method can potentially save a significant amount of health care provider time that would otherwise be devoted to education (Gagliano, 1988; Stone et al., 1989) . Another benefit of a video education program is that patients are assured of receiving consistent and complete information, minimizing individual clinicians' biases (Gagliano, 1988; Curtis, 1990) . Interactive programs also provide the ability to individualize the material to viewers' needs and tend to engage them more than regular video programming. In addition, they allow patients to repeat short sections at any time or to skip ahead to a desired section (Alterman and Baughman, 1991; Card et al., 1993) .
The costs associated with interactive videodiscs are relatively high. It is estimated by the Foundation for Informed Medical Decision-Making that its shared decision-making programs cost about $250 000 to produce. Updates are also necessary when new research information becomes available. The hardware currently costs $8000 and each disc nearly $1000 (Rice, 1992) . However, these expenses will be reduced in the future because of CDrom and network distribution technology.
There are several limitations to the reported study. First, we do not know the degree to which our subjects were representative of all low back pain patients who are considering surgery. Second, since the videodisc evaluation was carried out as part of a wider dissemination effort employing communities as the unit of randomization, we were not able to randomize individual patients. Thus we were unable to determine how much patient satisfaction was related to the videodisc program, as opposed to other sources such as direct education from physicians. Finally, we believe the referring physicians may often have referred patients to view the videodisc who were already scheduled for surgery. This practice would tend to undermine the process of shared decision making and perhaps skew the results of some evaluation questions.
There are many issues which still need to be addressed in medical decision-making research. For example, having known the viewers' lifestyles, job or disability statuses, and levels of health insurance benefits would likely have further illuminated the effects of this videodisc program. In addition, the effects of the shared decision-making process on the outcomes of care should be evaluated, regardless of which treatment is chosen. The Back Pain Outcome Assessment Team is currently conducting research to assess these effects on outcomes in a health maintenance organization in western Washington State and an academic medical center in Iowa.
